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Introduction
Let n ≥ 1 be a fixed integer. Let H .B/ denote the space of all holomorphic functions in the unit ball B ≡ B n of the complex n-dimensional Euclidean space n . Let ¹ denote the normalized Lebesgue measure on B. For each Þ ∈ .−1; ∞/, we set c Þ = 0.n +Þ +1/={0.n +1/0.Þ + 1/} and d¹ Þ .z/ = c Þ . 1 Yasuo Matsugu and Jun Miyazawa [2] growth condition lim t →∞ '.t/=t = ∞. For each Þ ∈ .−1; ∞/ and ' ∈ Ë T 2 .Ê/, we define the weighted Bergman-Orlicz space A ' where ¦ is the normalized Lebesgue measure on the unit sphere S ≡ @ B and f r .z/ = f .r z/ for 0 ≤ r < 1, z ∈ n with r z ∈ B. In 1985, Beatrous and Burbea [1] gave the following characterization of the Bergman spaces 
where Ê f .z/ = n j=1 z j @ f .z/=@ z j is the radial derivative of f . This characterization of the weighted Bergman spaces is of the same type as that of the Hardy spaces by Yamashita [8] and Stoll [6] . The purpose of the present paper is to give the characterization of the weighted Bergman-Orlicz spaces A ' .¹ Þ /, ' ∈ Ë T 2 .Ê/, −1 < Þ < ∞, which is of the Beatrous-Burbea's type. Our main result (Section 4, Theorem 4.1) contains, as the limiting case Þ = −1, a characterization of the Hardy-Orlicz spaces H ' 
Weighted Bergman-Orlicz spaces 7 We note that the results of Stoll [5] and Ouyang-Riihentaus [2] hold for more general domains in and n than for and B, respectively.
Notation
Let Å denote the group of biholomorphic maps of B onto itself. For each a ∈ B, let ' a ∈ Å be the involution described in [3, page 25] . Let ½ be the measure on B defined by
Then ½ is the invariant volume measure induced by the Bergman metric on B. Thus 
The operator1 is invariant under Å, that is,1. 
An upper semicontinuous function u : B → [−∞; ∞/; u ≡ −∞, is said to be
A continuous function u defined in B is said to be Å-harmonic if equality holds in the above inequality. A function u in B is said to be Å-superharmonic if −u is Å-subharmonic.
As in [7, Section 6.2] , the invariant Green's function on B is given by G.z; a/ = g.' a .z// for .z; a/ ∈ B × B, where
Note that g is Å-harmonic in B\{0}, and Å-superharmonic in B. Let f be an Å-subharmonic function in B. The Riesz measure of f is the non-negative regular 
In the case n = 1, B 1 ≡ is the unit disc and S 1 ≡ Ì is the unit circle in the complex plane . Moreover, g.z/ = log.1=|z|/ and .1 f /.z/ = 1 2
2 . / and z ∈ .
Preliminaries
According to [1, page 41], we introduce positive functions {K Þ : −1 ≤ Þ < ∞} defined in the interval .0; 1/ as follows. For t ∈ .0; 1/, 
For each Þ ∈ .−1; ∞/, there exist two positive numbers c Þ1 and c Þ2 such that
For f ∈ H .B/ we denote the zero set of f by Z . f / ≡ {z ∈ B : f .z/ = 0}. A simple computation shows the following lemma. 
PROOF. Since lim t →∞ '.t/=t = ∞, it holds that
With Lemma 3.3 and Lemma 3.4, the Riesz decomposition theorem ([7, Corollary 6.11]) implies that
for all z ∈ . Putting z = 0 in the above equations, we obtain the lemma.
Let A.B/ denote the ball algebra:
PROOF. Almost every ∈ S, f ∈ A. /\{0} ⊂ H ' . /\{0}. Here A. / ≡ C. / ∩ H . / and f .t/ = f .t / for t ∈ . By Lemma 3.5,
On the other hand, the assumption f ∈ A.B/ implies
We used here the formula in [3, 1.4.7. Proposition (1), page 15]. Hence we have
.r e i Â / log 1 r dÂ
where r B = {z ∈ n : |z| < r }.
PROOF. Since f r ∈ A.B/\{0}, Lemma 3.6 implies that
By the change of variables w = r z; z ∈ B, we have
.w/|w| −2.n−1/ log r |w| d¹.w/:
PROOF. Using Lemma 3.7, Fubini's theorem and the definition of the function K Þ , we have
PROOF. For any r ∈ .0; 1/, by Lemma 3.7
Using the subharmonicity of the function '.log | f |/ and the monotone convergence theorem, we have
For the sake of convenience we define A ' .¹ −1 / ≡ H ' .B/ for ' ∈ Ë T 2 .Ê/, and f A' .¹−1/ ≡ f H' .B/ for f ∈ H .B/\{0}. Then we can unify Lemma 3.8 and Lemma 3.9 in the following form. 
This is a generalization of [1, Theorem 3.3] . For ∈ S and þ ∈ .1; ∞/ we define the Korányi approach region D þ . / by
2 .Ê/ and 1 < þ < ∞. For f ∈ H .B/\{0} and ∈ S, we define For any þ ∈ .1; ∞/ and z ∈ B, we define Q þ .z/ ≡ { ∈ S : |1 − z; | < þ.1 − |z| 2 /=2}
and ! þ .z/ ≡ ¦ .Q þ .z//. We note that ! þ is a radial function in B:
where Í is the unitary group of n . Hence there exists a function F þ defined in the interval [0; 1/ such that F þ .|z|/ = ! þ .z/ (z ∈ B). For any þ ∈ .1; ∞/, we define r þ ≡ max{0; .2 − þ/=þ} and G þ .r / ≡ F þ .r /r 2.n−1/ .1 − r 2 / −n (0 ≤ r < 1). 
